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"IMPROVEMENTS IN ELECTROLYSIS CELLS" 
Background of the Invention 

This invention relates to improvements in electrolysis cells and relates 
particularly to an improved cell having multiple electrodes between which an 

5 electrolyte is circulated. 

The invention will be described with particular reference to an electro- 
coagulation cell design incorporating a plurality of electrodes. However, it will 
be appreciated that the principles of the invention may be applied to any 
electrolysis cell incorporating a plurality of substantially parallel electrodes. 

10 Description of the Prior Art 

Many forms of electrolysis cell are known for different purposes. Such 
cells are commonly used for electro-winning metal values by electrodeposition. 
United States Patent Nos 4,129,494 and 3,875,041 disclose forms of such cells 
in which an electrolyte is forced to flow in alternate paths between electrodes. 

15 Japanese Specification 98-03731 1/04 discloses a cell having guides along 

side walls for retaining and separating alternate anode and cathode plates. 

In the design of a cell for an electro-coagulation system, a plurality of 
substantially parallel electrodes are mounted in a flow path of the solution to be 
subject to electrolysis. In one particular form, a cell housing of rectilinear 

20 configuration is provided with a plurality of opposed slots extending along 
opposed side walls, the slots being adapted to receive a plurality of substantially 
parallel plate electrodes extending the length of the housing. An inlet manifold 
is provided at one end of the housing and an outlet manifold is located at the 
opposite end of the housing. An electric potential is applied between the two 

25 outermost plate electrodes or between adjacent groups of plate electrodes, 
whereby, when the electrolyte to be treated flows through the housing, an 
electric current passes between the electrodes to electrolyse the solution. The 
electrical connections to the cell can be configured in either series (an electrical 
potential is applied to the first and last electrode plate contained within the 

30 electrode housing) or in parallel (an electrical potential is applied to more than 
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twb electrodes with at least one bipolar electrode inserted between unipolar 
electrodes - the electrodes where electric potential is applied). 

The series configuration forms one group of electrodes (two unipolar 
electrodes and a number of bipolar electrodes inserted between them) whereas 
5 the parallel configuration forms more than one group of electrodes (three or 
more unipolar electrodes and at least one bipolar electrode inserted between the 
unipolar electrodes). 

The purpose of the multi-electrode cell design is to force current to flow 
through the solution between the respective electrodes in the cell. However, 

10 with current cell designs, current leakage occurs as current is able to flow 
directly between two successive unipolar electrodes to which the electrical 
potential is directly applied through bridging solution external to the reaction 
surfaces of those unipolar electrodes and intermediate bipolar electrodes thus 
forming an effective short circuit at the inlet and outlet ends of the cell. Thus, at 

15 the entry and exit ends of the unipolar electrodes which are at different electrical 
potential, the electrolyte surrounding the electrode ends forms a conductive 
bridge which enables current to bypass the bipolar electrodes and form a short- 
circuit from the electrode at low potential to the electrode at the higher potential. 
The short-circuiting between the unipolar electrodes removes electrons from the 

20 intended path through the electrolyte passing between the surfaces of the groups 
of electrodes where electrochemical reactions (electro-coagulation) are to occur. 
The short-circuit, therefore, substantially reduces efficiency of the electrolysis 
cell. 

US Patent No 4,129,494 recognises the problem of reduced 
25 electrodeposition due to current leakage in bipolar electrode cells. However, 
that specification suggests that the problem can be prevented or reduced by the 
use of electrodes sitting in recessed slots such that there is a close fit between 
the electrodes sides and the sides of the cell whereby the electrodes are held in 
place by the hydraulic pressure of the flowing electrolyte. It is also suggested 
30 that the use of non-conductive baffle plates or coatings may be used over a 
portion of the electrode surface. However, the use of slots is not appropriate in 
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a cell where the electrolyte flow is in parallel with the bank of electrodes. The 
use of baffle plates or insulating coatings reduces the effective surface of the 
electrodes thereby reducing the effectiveness of the cell. 
Summary of the Invention 
5 It is therefore desirable to provide an improved cell design which 

obviates the disadvantages of the known cell designs. 

It is also desirable to provide an improved electro-coagulation cell 
whereby a short circuit or "current leakage" between electrodes is substantially 
prevented. 

10 It is also desirable to provide an improved electrolysis cell which is 

economic to manufacture and is simple to use. 

It is also desirable to provide an improved electrolysis cell for electro- 
coagulation of a solution subject to electrolysis. 

It is also desirable to provide an electro-coagulation cell which operates 

15 at a relatively high efficiency. 

In accordance with one aspect of the invention there is provided an 
electrolysis cell comprising a housing defining a passage for electrolyte to be 
subjected to electrolysis, the housing having an inlet end and an outlet end, a 
plurality of opposed guides extending longitudinally of the passage, a plurality 

20 of substantially parallel plate electrodes supported in spaced relation by the 
guides, the electrodes dividing the passage into a plurality of longitudinal 
electrolyte passageways, spaced walls means at both the inlet and outlet ends of 
the passage, the respective inlet and outlet wall means each corresponding in 
number to the number of electrodes, the wall means defining inlet passageways 

25 and outlet passageways communicating with the respective electrolyte 
passageways defined by the electrodes, the wall means confining electrolyte to 
the respective passageways. 

Preferably, end surfaces of the wall means engage corresponding edges 
of the electrodes to form respective separate, individual passageways f<?r the 

30 flow of electrolyte incorporating the series of inlet passageways, electrode 
passageways and outlet passageways. 
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In one preferred form of the invention, the guides comprise a plurality of 
grooves formed in opposite walls of the housing, the grooves defining a 
plurality of ribs or spacers, and the electrodes are engaged within the grooves. 

In an alternative form, the guides may be a separate structure to the 
5 housing and the electrodes may either be assembled in the housing together with 
the guides or the guide and electrode assembly may constitute a separate 
structure which is able to be removed or inserted as a unit into the housing. 

Preferably, the outlet end is contained within a cell head mounted to the 
main housing and the outlet end passageways extend at right angles to the 
10 longitudinal direction of the electrolyte passageways. With this arrangement, 
the wall means are integral with the cell head and are adapted to engage side 
edges of the electrodes extending into the cell head.. This enables the 
electrolysis cell to discharge treated electrolyte laterally from the housing to a 
tank or the like. 

15 By providing a plurality of spaced walls which engage with the edges of 

the electrodes, short circuiting between the electrodes is substantially prevented 
as the length of the conductive path through the electrolyte is such that the path 
of least resistance becomes the path through the electrolyte solution between 
surfaces of electrode pairs. The reduction of short circuiting between electrodes 

20 improves the efficiency of the cell and the typically achievable conversion of 
electrical energy to chemical energy for electrolysis purposes. 

In order that the invention is more readily understood, an embodiment 
thereof will now be described with reference to the accompanying drawings 
wherein: 

25 Fig 1 is a diagrammatic illustration of an electrolysis cell of the prior art; 

Fig 2 is an exploded view of one form of cell in accordance with an 
embodiment of the present invention; 

Fig 3 is a sectional isometric view of the cell head shown in Fig 2; 

Fig 4 is an elevational view of an electrode and an associated non- 
30 conductive wall; 


WO 01/53568 


PCT/AU01/00054 


-5- 

Fig 5 is a diagrammatic illustration of an electrolysis cell incorporating 
the features of this invention. 

Referring to the drawings, Fig 1 schematically illustrates a typical prior 
art design of an electro-coagulation system used in fluid treatment plants for 
5 treatment of, and purification of, a conductive solution such as might be 
produced by a manufacturing, treatment, refining or other process. 

With the electro-coagulation system, a conductive solution is caused to 
flow between a plurality of electrodes at different electrical potential, and 
current is caused to flow between the electrodes through the solution which 
10 results in a chemical reaction within the solution and, in many cases, between 
the solution and the electrode material. 

As shown in Fig 1, however, in the prior art design, at the entry and exit 
ends of the treatment area defined by the electrodes, current is able to pass 
directly between the end electrodes, to which the electrical potential is applied, 
15 thereby providing a current path which short-circuits the path through the 
individual electrodes. This current leakage reduces the amount of current 
actually passing between the electrodes as the solution surrounding the electrode 
ends forms a conductive bridge for current to pass from the electrode at highest 
potential to the electrode at lowest potential. The short-circuiting current path 
20 will not pass through all of the electrolyte solution, the conductive bridge being 
established along the line of least resistance at any particular time. 

This short circuiting of electric current reduces the efficiency of the 
system by removing electrons from the intended path of movement, which is 
through the solution contained between the electrode surfaces where the electro- 
25 chemical reaction (electro-coagulation) occurs. The result of such a typical cell 
design is a relatively low efficiency, i.e. lower than the theoretically achievable 
conversion of electrical energy into chemical energy. 

Referring to Figs 2 and 3, a cell in accordance with this embodiment of 
the present invention comprises a housing 12 which is of substantially 
30 rectangular cross-sectional and which defines a passage 14 for the flow of an 
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electrolyte solution. The housing 12 has an entry feed box 16 and a cell head 17 
defining inlet and outlet passages for the flow of the electrolyte solution. 

The housing 12 is provided with a plurality of longitudinally extending 
spacers 18 on opposed side walls, the spacers 18 defining a plurality of channels 
5 19 to receive side edges of a plurality of spaced, plate electrodes 21. The 
electrodes 21 divide the passage 14 into a plurality of discrete passageways for 
the electrolyte solution. 

Each electrode 21, as shown in Fig 4, is generally rectangular in outline 
with one end having a tag 25 by means of which the electrode can be introduced 
10 into and removed from the housing 12. The tag 25 also permits electrodes to be 
connected to a source of electrical power as appropriate for the electro- 
coagulation to be effected within the housing 12. 

At the other, or lower, end of the electrode 21, the lower edge thereof is 
engaged with a wall insert 30 effectively forming an extension of the electrode 
15 21. The wall insert is adapted to be positioned adjacent the entry feed box 16, 
the upper edge of which forms an abutment for the lower ends of the channels 
19 formed in the walls of the housing 12. 

The cell head 17, which is adapted to be mounted to the upper end of the 
housing 12 by means of interengaging flanges 22 with appropriate gaskets and 
20 connecting bolts (not shown), is designed to convey the electrolyte solution 
from the passage 14 after reaction with the electrodes. The cell head 17 has an 
outlet 23 from which treated solution may flow into a tank or other container. 

The cell head 17 is formed with spacers 24 similar to the spacers 18 of 
the housing 12 and aligned therewith. The cell head 17 is also formed with a 
25 plurality of spaced walls 26 the inner edges 27 of which abut corresponding side 
edges of the electrodes 21 assembled in the housing 12. The walls 26 define 
therebetween outlet passageways 28 through which solution from the passage 
14 flows to the outlet 23. 

As will be seen and as particularly illustrated in Fig 5, the provision of 
30 the walls 26 and 30 abutting the respective edges of the electrodes 21 prevents 
short circuiting between the electrodes of different potential. The walls 26 


WO 01/53568 


PCT/AU01/00054 


-7- 

confine the flow of electrolyte solution from the passageways defined between 
the electrodes 21 to the outlet passages 28 so that the full potential as applied 
between the unipolar electrodes results in current flow across the electrodes. 

It will be appreciated that the cell housing 12, the entry feed box 16 and 

5 cell head 17, and including all the walls 26 in the cell head 17 and walls in the 
inlet end of the passage 14 are formed of a non-conductive material, such as 
synthetic plastics material or the like. 

The length of the non-conductive walls 26 and the wall inserts 30 at the 
inlet end of the cell are of a length which may be a function of the conductivity 

10 of the solution whereby current is caused to flow across the electrodes and not 
along the walls to the outer ends thereof. Thus, the path for a short circuit 
between electrodes at different electrical potential is extended by the length of 
the non-conductive walls, and the current path of least resistance becomes the 
current path through the solution contained between the surfaces of the 

15 electrodes. 

It will be understood that solution may be caused to flow through the 
housing 12 by being pumped into the feed box 16 through the inlet 29. Other 
ports on the feed box may be used for mounting instruments or as drain points 
or the like. 
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Claims: 

1. An electrolysis cell comprising a housing defining a passage for 
electrolyte to be subjected to electrolysis, the housing having an inlet end and an 
outlet end, a plurality of opposed guides extending longitudinally of the 

5 passage, a plurality of substantially parallel plate electrodes supported in spaced 
relation by the guides, the electrodes dividing the passage into a plurality of 
longitudinal electrolyte passageways, spaced walls means at both the inlet and 
outlet ends of the passage, the respective inlet and outlet wall means each 
corresponding in number to the number of electrodes, the wall means defining 
10 inlet passageways and outlet passageways communicating with the respective 
electrolyte passageways defined by the electrodes, the wall means confining 
electrolyte to the respective passageways. 

2. An electrolysis cell according to claim 1 wherein the wall means extend 
substantially co-planar with the electrodes. 

15 3. An electrolysis cell according to claim 1 or claim 2 wherein end surfaces 
of the wall means engage corresponding edges of the electrodes to form 
respective separate, individual passageways for the flow of electrolyte 
incorporating the series of inlet passageways, electrode passageways and outlet 
passageways. 

20 4. An electrolysis cell according to any one of claims 1 to 3 wherein the 
guides comprise a plurality of channels separated by spacers, and longitudinal 
edges of the electrodes are engaged within the channels. 

5. An electrolysis cell according to any one of claims 1 to 4 wherein the 
guides are formed integral with the walls of the housing. 
25 6. An electrolysis cell according to any one of claims 1 to 5 wherein the 
inlet end passageways extend in the longitudinal direction of the housing. 
7. An electrolysis cell according to any one of claims 1 to 6 wherein the 
outlet end passageways extend at right angles to the longitudinal direction of the 
housing. 

30 8. An electrolysis cell according to any one of claims 1 to 7 wherein the 
outlet end is contained within a cell head mounted to a main housing. 
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9. An electrolysis cell according to any one of claims 1 to 8 wherein the 
wall means in the outlet end are integral with the cell head which also 
incorporates the electrode guides along opposite side walls. 
10; An electrolysis cell according to claim 7 wherein the end surfaces of the 
5 wall means in the outlet end engage side edges of the electrodes extending into 
the cell head. 

11. An electrolysis cell according to any one of claims 1 to 10 wherein the 
inlet wall means are engaged with and form extensions of the electrodes at the 
inlet ends thereof. 

10 12. An electrolysis cell substantially as hereinbefore described with reference 
to the accompanying drawings. 
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